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tribution of baseline OA disability and pre-existing CVD on time to a
composite CVD outcome (ED visit or hospitalization for AMI, coronary
revascularization, CHF, stroke or TIA, or death) controlling for traditional
CVDrisk factors andother covariates.Wealsoexamined foran interaction
between OA disability and pre-existing CVD. Pre-existing CVD was
deﬁned as the occurrence of 1 hospital discharge for a CVD event in the
5 years prior to baseline assessment. Individuals were censored if they
emigrated, died or at the end of available data (Feb 28, 2012).
Results: 2143 baseline OA participants had complete data and were
included in analyses (mean age 71 yrs; 72% female). At baseline
assessment, 20% had diabetes. 63.5% hypertension, and 40% pre-exist-
ing CVD. 67% were overweight or obese and 51% were prior/current
smokers. Mean WOMAC function score was 41/100 and 73% reported
walking difﬁculty (use of a walking aid or HAQ score>0). Over a median
follow-up of 9.2 yrs (IQR 3.7-15.0 yrs), 1,460 (68%) experienced our
composite CVD outcome. Both pre-existing CVD (p0.05 for all). Con-
trolling for CVD risk factors (age, sex, smoking, BMI, income, hyper-
tension, diabetes, NSAID use and frailty), and specialist visits over the
pre-baseline year, both pre-existing CVD and walking disability
remained signiﬁcant independent predictors of risk for our composite
CVD outcome (adjusted HRs: prior CVD 1.53, 95% CI 1.37-1.70,
p<0.0001; HAQ walking score per unit increase /3 ¼ 1.22, 95% CI 1.15-
1.30, p<0.0001), as shown in Figure 1.
Conclusion: Our ﬁndings indicate that OA-related walking disability is a
potent risk factor for CVD. Controlling for traditional CVD risk factors, the
presence of baselinewalking disability (HAQwalking score 2 versus 0) and
history of a CVD event each increased risk for a subsequent CVD event or
death by approximately 50%. Risk of a CVD event or death at 10 years’ fol-
low-up was 20% higher in those with both risk factors than those with
neither.Figure 1. Multivariate Cox Regression – Relationship between walking
disability, pre-baseline CVD and risk for composite CVD outcome alter
controlling for confounders57
METABOLIC SYNDROME, ACCELERATED AGING AND HAND
OSTEOARTHRITIS: THE HIV METAFIB-OA STUDY
A.-L. Tomi, J. Sellam, K. Lacombe, M. Sebire, C. Rey-Jouvin, A. Miquel,
E. Maheu, P.-M. Girard, J.-L. Meynard, F. Berenbaum. Hosp. Saint Antoine,
Paris, France
Purpose: Obesity is associated with a 2-fold increase of hand osteo-
arthritis (OA). However, the association with MetS or its components,
independently of the weight, has never been investigated in hand OA
(HAO). Since HIV patients are known to have an increased risk of MetS,
we took advantage of a unique cohort of HIV patients w/o MetS to
address whether MetS or its components may increase the risk of HOA.
Method: A case-control study included HIV-infected patients with
MetS (IDF/AHA criteria) and aged 45 - 65. They were paired with HIV-
infected controls without MetS on age, gender, HIV-RNA level and
duration of HIV infection. Hand X-rays were performed and assessed by
two independent readers, after checking for their reproducibility. Hand
OA was deﬁned as a Kellgren-Lawrence score (KL) 2 on 1 joint
(including the thumb). Structural radiographic severity of HOA was
assessed by the sum of KL scores across all joints and by the number ofjoints having KL2 on both hands. Prevalence of HOAwas compared to
the one found in the Framingham study. Logistic and linear regression
models were used to determine risk factors of HOA.
Results: 301 patients (88% male, mean age (SD): 53.4 (5.0) years, mean
estimated duration of HIV-infection18 (7) years, mean body mass index
(BMI): 24.9 (5.8)) were included, of whom 152 were cases (BMI (SD):
26.4 (4.8)] and 149 (BMI (SD): 23.5 (6.5)) were controls. Overall HOA
prevalence was 55.6% and was higher in MetSþ (64.7%) than MetS-
patients (46.3%, p¼0.002). Thumb base OA (i.e., rhizarthrosis (RZ)) was
also more frequently observed in MetSþ patients (26.1 vs 14.1%,
p¼0.01). Concerning the severity of HOA, mean (SD) sum of KL score
was higher in MetSþ (6.8, 0.9) than MetS- patients (3.7, 0.5), p¼0.002.
The number of affected joints was higher in [MetSþ (3.2, 0.4) than
MetS- patients (1.8, 0.2); p¼0.002. Inmultivariate analysis, the presence
ofMetS independently increased the risk of HOA (OR¼2.23, 95%CI: 1.26-
3.96; p¼0.002) as well as age (OR¼1.18, 95%CI: 1.12-1.25; p¼0.00001)
age. A similar tendency was also observed for RZ (MetS: OR¼1.86, 95%
CI: 0.98-3.45; age: OR¼1.08, 95%CI: 1.02-1.25). MetS was associated
with more severe HOA: in multivariate analysis, it was independently
correlated with the sum of KL scores (b¼2.1; p¼0.04) as well as with the
number of affected joints (b¼1.02; p¼0.04). Age was also associated
with these 2 features of radiographic severity (KL scores sum: b¼0.43,
p¼0.0001; number of affected joints: b¼0.21; p¼0.0001). Considering
each metabolic component separately, insulinoresistance assessed by
HOMA-IR tended to be associated with HOA (p¼0.06) in the univariate
(but not multivariate) analysis and was correlated with the number of
affected joints (p¼0.05). No association between BMI, dyslipidemia and
HOA was observed. Finally and as expected, prevalence of HOA was
higher in the HIV-infected population than in the general population in
the same age group (56% for men in the present study vs. 38% in the
Framingham study). No association was identiﬁed between HOA and
previous/current exposure to protease inhibitors or HIV characteristics
(viral load, CD4 count at inclusion and nadir, T4/T8 rate, duration of HIV
infection).
Conclusion: Such a study emphasizes for the 1st time the link between
HIV infection and OA, through the accelerated aging and MetS. Thanks
to this unique cohort worldwide, we show for the ﬁrst time an associ-
ation of HOA with MetS independently of obesity (i.e. BMI). This study
opens a new ﬁeld of experimental research in order to understand the
relationships between OA and metabolic disorders beyond the scope of
obesity.
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INFLAMMATORY ULTRASOUND FEATURES SHOW STRONG AND
INDEPENDENT ASSOCIATIONS WITH PROGRESSION OF
STRUCTURAL DAMAGE AFTER 2.5 YEARS OF FOLLOW-UP IN HAND
OSTEOARTHRITIS PATIENTS
M.C. Kortekaas, W.-Y. Kwok, M. Reijnierse, M. Kloppenburg. Leiden Univ.
Med. Ctr., Leiden, Netherlands
Purpose: Several cross-sectional studies in hand osteoarthritis (OA)
have shown that inﬂammatory ultrasound (US) features are frequently
present in hand joints and are associated with pain. The objective of the
present longitudinal study was to investigate the course of inﬂamma-
tory US features and their relation to structural damage over 2.5 years of
follow-up.
Methods: 56 consecutive hand OA patients (mean age 61.2 years, 85.7%
female), fulﬁlling the ACR classiﬁcation criteria, were included in the
study. At baseline and after 2.5 years follow-up standardized ques-
tionnaires, radiographs and US were performed. Using US synovial
thickening, effusion and power Doppler signal (PDS) were assessed on a
0-3 scale in all DIP, PIP, 1st CMC, MCP and 1st IP joints following a
validated method. Baseline and follow-up radiographs were scored for
osteophytes and joint space narrowing (JSN) in all hand joints following
the OARSI atlas to assess progression. Progression was deﬁned as one
grade increase of either osteophytes or JSN at follow-up. With gener-
alized estimated equations relative risks were calculated and presented
as odds ratios (ORs) with 95% conﬁdence intervals (CI) for the associ-
ations between inﬂammatory US features and radiographic progression
in separate hand joints. Adjustments were made for patient effect, age,
gender, BMI, baseline osteophytes and JSN scores, and other inﬂam-
matory US features.
Results: Of 1680 joints 8.4%, 8.7%, and 19.8% had synovial thickening,
effusion or PDS at baseline, respectively. 120 and 96 joints showed
progression of osteophytes and JSN, respectively. Independent
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gression of osteophytes: OR (95%CI) grade 2-3 versus grade 0 for
synovial thickening 2.6 (1.02-6.5), effusion 3.5 (1.7-7.4) and PDS 5.7
(1.5-21.1). For JSN independent associations with inﬂammatory US
features were found as well: OR (95%CI) grade 2-3 versus grade 0 for
synovial thickening 3.4 (1.3-8.4), effusion 3.3 (1.5-7.6) and PDS 3.1 (1.01-
9.2). PDS, synovial thickening and effusion were present in 40, 118 and
232 joints respectively, both at baseline and follow-up (deﬁned as
“persistent”), and in 243, 641 and 636 joints respectively, only at
baseline or follow-up (deﬁned as “ﬂuctuating”). Persistent inﬂamma-
tory features showed stronger associations with radiographic pro-
gression than ﬂuctuating inﬂammatory features in comparison to no
inﬂammatory features at all.
Conclusions: In patients with hand OA, hand joints with inﬂammatory
US features at baseline, especially when persistently present, have an
increased risk for radiographic progression after 2.5 years, when com-
pared to joints without inﬂammatory features. These ﬁndings indicate a
pathogenic role for inﬂammation in the aetiology of structural damage
in hand OA.
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PRODROMAL SYMPTOMS IN KNEE OSTEOARTHRITIS: A NESTED
CASE-CONTROL STUDY USING DATA FROM THE OSTEOARTHRITIS
INITIATIVE
R. Case, E. Thomas, E. Clarke, G. Peat. Keele Univ., Staffordshire, United
Kingdom
Purpose: A better understanding of the timing of emergent symptoms
is needed to complement longitudinal studies of disease pathogenesis
and early disease biomarker discovery. This study sought to investigate
the existence, duration and nature of a prodromal symptomatic phase
preceding incident radiographic knee OA.
Methods: Data for these analyses were from the incidence cohort of the
Osteoarthritis Initiative (OAI) public use data sets. We imposed a nested
case-control design. Cases were knees which had developed new
tibiofemoral radiographic OA (Kellgren-Lawrence grade  2) at any of
the subsequent follow-up visits, up to 4 years. For each case, four
control knees were selected using incidence density sampling. Cases
and controls were assigned a common baseline time-point, t0, corre-
sponding to the time of incident radiographic OA. Candidate prodromal
symptoms were WOMAC and KOOS subscale scores and individual
items (dichotomised as none/mild vs. moderate/severe/extreme),
available up to 4 years prior to t0 (t0-1, t0-2, t0-3, t0-4). Trajectories in
WOMAC/KOOS subscale scores in cases and controls over time were
ﬁtted by multilevel models, adjusting for age and gender, allowing for
repeated measures within individuals. These models were used to
estimate differences in subscale scores at each time-point and to esti-
mate the length of prodromal phase for each subscale score (deﬁned as
the point at which subscale scores of cases and controls were predicted
to cross (i.e. be equal)). Conditional binary logistic regression was used
to identify differences in individual items between cases and controls at
each time-point prior to t0. Random intercept binary logistic regression
models, adjusting for age and gender, were then used to estimate the
length of prodromal phase for each item (odds of exposure predicted to
be equal for cases and controls).
Results: Over 4 years 240 cases of incident radiographic knee OA
were recorded in 219 participants. Differences between cases and
controls in all WOMAC/KOOS subscale scores were observed at least
2 years prior to incident radiographic knee OA but, due to small
numbers of cases, were statistically signiﬁcant only at t0-1 (e.g.
difference between cases and controls at one year before incident
radiographic knee OA in predicted KOOS Pain subscale score (0-100)
¼ 2.96 (95% CI: 1.48 to 4.43); difference in predicted WOMAC
Physical Function (0-68) ¼ 1.26 (95% CI: 0.37 to 2.14)). The time-
point at which WOMAC/KOOS subscale scores for cases were pre-
dicted to diverge from those of controls ranged from 25 months
(WOMAC Pain; 95% CI: 16 to 34 months) to 34 months (WOMAC
Stiffness; 95% CI: 21 to 47 months) prior to incident radiographic
knee OA. At t0-1, differences between cases and controls were seen
in 16 of 20 individual items with odds ratios ranging from 1.12 (pain
on standing; 95% CI: 0.58 to 1.65) to 2.18 (subjective swelling; 95%
CI: 1.21 to 3.15). Pain and difﬁculty on activities associated with
higher dynamic loading of the knee appeared to have generally
longer prodromal phases (e.g. difﬁculty standing from sitting (37
months; 95% CI: 1 to 73 months) and pain when twisting/pivotingon the knee (37 months; 95% CI: 13 to 61 months) versus those with
less dynamic loading such as pain on standing (14 months; 95% CI: 4
to 25 months) and pain when walking (21 months; 95% CI: 11 to 31
months).
Conclusions: Our study found that incident radiographic knee OA is
preceded by prodromal symptoms lasting up to 3 years. This has
potential implications for understanding phasic development and
progression of osteoarthritis and for early recognition and manage-
ment.
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A NOVEL PATHWAY OF REGULATING CHONDROPROTECTIVE GENE
CITED2 EXPRESSION THROUGH PRIMARY CILIA AND ERK1/2
PATHWAY
Z. He, D.J. Leong, N.J. Cobelli, H.B. Sun. Albert Einstein Coll. of Med., Bronx,
NY, USA
Purpose: Mechanical loading during joint movement is essential for
the maintenance of the integrity of articular cartilage. While sig-
niﬁcant progress has been made on the effects of compression and
shear on chondrocyte function, the effect of strain on chondrocytes
is not as well understood. In addition, recent studies suggest primary
cilia may be a potential player in chondrocyte mechanotransduction.
Our previous studies suggest CITED2 is a mechanoresponsive tran-
scriptional regulator that plays a critical chondroprotective role by
downregulating MMPs in response to dynamic moderate loading
including intermittent hydrostatic pressure (IHP) and ﬂuid shear.
However, whether CITED2 responds to strain, such as uniaxial tensile
strain, and whether loading-induced CITED2 transactivation is
mediated by primary cilia, is unknown. In this study, we aimed to:
1) examine whether CITED2 exerts chondroprotective effects in
response to uniaxial tensile strain and 2) uncover the underlying
mechanism of how CITED2 is induced by strain by focusing on the
role of primary cilia and MAPK kinase ERK1/2.
Methods: C28/I2 human chondrocytes which were cultured to semi-
conﬂuence, were kept untreated, or transfected with either IFT88 siRNA
or control siRNA for 24 hours. In separate experiments, C28/I2 chon-
drocytes were treated with 5 mM ERK1/2 inhibitor. Cells were then
subjected to 0 (control) or 5% uniaxial tensile strain for 1 hr. After
loading, chondrocytes were harvested for RT-qPCR or western blot
analysis. CITED2 promoter analysis was carried out in chondrocytes
stably transfected with a luciferase reporter vector containing wild-
type or mutated human CITED2 promoter with a deleted strain-indu-
cible shear stress-responsive response element (SSRE) core sequence
(GAGACC).
Results: CITED2 expression was induced in chondrocytes in response
to 5% uniaxial tensile strain, which correlated with the down-
regulation of MMP-13 (Fig 1A, B). Knockdown of IFT88 abolished
cilia structural proteins on the chondrocyte membrane, as revealed
by immunoﬂuorescence microscopy (Fig 1C). IFT88 knockdown also
abolished the strain-induced expression of CITED2 and suppression
of MMP-13 (Fig 1A, B). As shown by CITED2 promoter analysis, 5%
uniaxial tensile strain increased luciferase activity in chondrocytes
transfected with wild-type CITED2 promoter constructs. In contrast,
chondrocytes transfected with CITED2 promoter constructs with
deletion mutated SSRE exhibited no luciferase activity increase when
subjected to strain loading (Fig 2). The data suggest that the
mechanical loading-induced transactivation of CITED2 is mediated, at
least in part, by SSRE. To further determine the signaling pathway
upstream of CITED2, we examined the role of ERK1/2, a MAPK
kinase which has been shown to play roles in the transduction of
mechanical signals leading to activation of transcription factors.
Inhibition of phosphorylation of ERK1/2 by ERK1/2 inhibitor abol-
ished the strain-induced expression of CITED2 at both mRNA and
protein levels (Fig 3), suggesting strain-induced CITED2 expression is
mediated at least in part, by ERK1/2.
Conclusions: In this study we demonstrate: 1) increase of CITED2
expression, which leads to suppression of MMP-13, can be induced
by not only intermittent hydrostatic pressure and ﬂuid shear, but
also uniaxial tensile strain, suggesting CITED2 plays its anti-
catabolic role in cartilage homeostasis by responding to multiple
forms of mechanical loading. 2) Strain-inducible SSRE within the
CITED2 promoter is essential for uniaxial strain-induced trans-
activation of CITED2. 3) Loading-induced CITED2 is mediated,
at least in part, by primary cilia and ERK1/2 MAPK activation.
